ABSTRACT -In order to produce useful knowledge to the initiatives of protection and management of forest fragments, more specifically for tropical dry forests which suffer with frequent anthropic activities, and due to the lack of specific studies, this article aimed describe the structure and the floristic similarity among three areas of dry forest with different management histories. The study was developed in Capitão Enéas municipality, Northern Minas Gerais, Brazil, where three fragments were evaluated, being one in regeneration for 30 years, another submitted to occasional fire and the third with selective cut in small scale. The sampling was developed through the point quarter method considering all the alive phanerophyte individuals with circumference at breast height (CBH) > 15 cm. In the three fragments, 512 individuals, distributed in 60 species, 47 genera, and 23 families were sampled. The most representative families were Fabaceae (26), Anacardiaceae (4), Bignoniaceae (3) and Combretaceae (3). However, fourteen families were represented by only one species. Only eight species were common to all fragments -Myracrodruon urundeuva standed out with 26.9% of all sampled individuals -while a great number of species were exclusive of each fragment. The floristic and structural differences between the fragments are possibly related to the history and intensity of management in each area besides the topography variations and the presence or absence of limestone outcrops. These results show the importance of each fragment, indicating that the loss of anyone would cause negative impacts on the regional flora and consequently to the associated biodiversity. 
INTRODUCTION
Tropical Dry Forests (TDF) are formations subject to a well defined climatic seasonality alternating rainy and dry periods. In the dry season more than 50% of TDF individuals show themselves completely without leaves (VELOSO, 1991) . Usually, dry forests presents lower values of height and basal area when compared to tropical humid forests. The productivity occurs mainly during the rainy season when the litterfall accumulated during the dry season decomposes and increases the amount of organic matter to the soil (MURPHY and LUGO, 1986; SCARIOT and SEVILHA, 2005; PENNINGTON et al., 2005) . The biological activity synchronized to the water availability makes the rain seasonality an essential ecological factor for the functioning of these ecosystems (MURPHY and LUGO, 1986) .
The distribution of TDFs is spread as continuous outline or as natural patches surrounded by another kind of vegetation (SCARIOT and SEVILHA, 2005) . According to these authors, in Brazil these formations occur mainly under the domain of Cerrado, Caatinga, Atlantic and Amazonian biomes. Due to its wide occurrence, these forests undergo different seasonality regimens in precipitation volume and temperature besides being submitted to different topographies and physical and chemical soil characteristics (SCARIOT and SEVILHA, 2005) . The gradient of environmental factors associated to the floristic aspects of the adjacent vegetations makes the species composition of this formation peculiar to each area where it occurs (PEDRALLI, 1997).
According to Kuhlmann (1951) , the dry forests on limestone outcrops in Northern Minas Gerais represent an extension of the Caatinga floristic domain because they have similar xerophytes species. The Northern area of Minas Gerais constitutes part of the so-called "Polígono das Secas" (Drought Polygon) (BRANDÃO and GAVILANES, 1994) , a region of great biological importance due to the presence of transition zones between the Cerrado, Caatinga and Atlantic Forest domains (BRANDÃO and GAVILANES, 1994) .
In this region, the advance of the agribusiness technologies and management practices has converted the TDFs into pastures and agricultural landscapes. Moreover, the landscape change caused by mining companies is frequent in areas of dry forest on limestone outcrops (BRANDÃO et al., 2007) . These and others human activities have promoted a 4.34% reduction of the tropical forests of the São Francisco basin, only in the period from (SCOLFORO and CARVALHO, 2006 . Consequently, these forests are normally constituted by a number of isolated fragments with diverse management histories and representing different sucessional stages (ARROYO-MORA et al., 2005) . In this context, the environmental complexity varies from initial stages, with simpler structure and lower diversity, to advanced stages, with more complex structure and higher diversity (KALÁCSKA et al., 2004; MADEIRA et al., 2009 ).
Due to the crescent impacts caused by the intense land use management, mostly in last two decades (WERNECK et al., 2000) , and to the scarcity of scientific knowledge on these ecosystems (SÁNCHEZ-AZOFEIFA et al., 2005) , the structural and floristic surveys are an important tool for understanding the consequences of the disturbances derived from the wood extraction and fragmentation (SILVA and SCARIOT, 2004) . In this way, in order to generate useful knowledge for the initiatives of protection and sustainable management of TDF fragments, this work aimed to describe the structure and the floristic similarity of three dry forest areas with different management histories.
MATERIAL AND METHODS
This work was carried out in Santana da Serra, a rural district of Capitão Enéas municipality, located in Northern Minas Gerais. This region is predominated by TDF formations (also called "Matas Secas") on limestone outcrop and/or slate or without direct association with these rocks. The local climate is marked by a long dry season that lasts five months in which the monthly precipitation is inferior to 60 mm. The pluviometric average is 1000 mm/year and the average temperature is 23° C (ANTUNES, 1994) . The soils of the region are mostly Latosol and Ultisol types, both red-yellow, red-dark Ultisol and Cambisol, all eutrophic with clayey texture (NAIME, 1994).
Three fragments, about 3 km far from each other, were chosen for the sampling. Locally, these areas are known as "Morro da Cotia" (16°08'59''S 43°41'59''W), "Lapa Pintada" (16°09'27''S 43°41'58''W), and "Mata do Neco" (16°09'05''S 43°43'19''W). According to information of the local inhabitants, "Morro da Cotia" (MC) has been in regeneration process for about 30 years. This area has approximately 3.3 ha and before being abandoned, MC has suffered cut followed by conversion into pastures. "Lapa Pintada" (LP) has approximate area of 2.9 ha and is protected by the local inhabitants due to the presence of rupestrian paintings in limestone caves. Although this, reports of local inhabitants and fire vestiges indicates small disturbances in the area. The terrain of LP is very irregular with a great amount of limestone exposure. "Mata do Neco" (MN) has approximate area of 11.9 ha and according to the owner did not suffer disturbances in the last 50 years except selective cut in small scale. This fragment has no evidence of limestone outcrops.
In order to evaluate the structure of the tree community, the point quarter method was adopted (COTTAM and CURTIS, 1956 ), due to the versatility of its execution in irregular areas with the presence of rocky outcrops. Eight points 20 m equidistant among themselves were distributed along 180 m linear transects which were 20 m distanced of each other. Six transects were launched in MC, three in LP, and seven in MN, totalizing 48, 24 and 56 points respectively. The amount of transects varied among the areas due to access difficulty to the vegetation in certain places and due to the size of the fragments. In each quadrant the alive phanerophyte individuals with circumference at breast height -measured 1.30 m above ground -(CBH) e" 15 cm were included. For each individual, the CBH was taken and the values of total height were also surveyed.
The botanical material collected was deposited in the Herbário Montes Claros (HMC) of the Universidade Estadual de Montes Claros (UNIMONTES). The recognition of the species was made through comparisons with their botanical collection and specialized literature using the APG II system (APG II, 2003) . The phytossociological parameters, Shannon-Wiener diversity index (H') and evenness of Pielou (J') were calculated through FITOPAC 1.0 software (SHEPHERD, 1995) . The similarity matrix was obtained using Jaccard similarity index (MUELLER-DOMBOIS and ELLENBERG, 1974) .
RESULTS
The number of 512 individuals, distributed in 60 species, 47 genera and 23 families were sampled, besides five unidentified individuals. The most representative families were Fabaceae (26 species), Anacardiaceae (4), Bignoniaceae (3) and Combretaceae (3). These four families corresponded 55% of the sampled species. Fourteen families were represented by only one species and the other ones by two. The most representative specie in the three areas was Myracrodruon urundeuva, corresponding to 26.9% of the total sampled individuals. Combretum duarteanum, C. leprosum, Machaerium acutifolium, Acacia sp., Schinopsis brasiliensis, Sapium obovatum and Bougainvillea praecox were also common to the three sampled areas (Table 1) .
In "Morro da Cotia" (MC), 36 species were registered plus two unidentified individuals (Tables 1 and 2 ). The five species with greatest importance value (IV) in this area were M. urundeuva, (represented by 52.6% of the individuals), C. leprosum (6.2%), Tabebuia roseoalba (5.7%), S. brasiliensis (2.1%) and Piptadenia gonoacantha (4.2%). Among the species sampled in this fragment, 20 (52.6%) were exclusive of MC and amongst them, 17 were represented by only one individual. The vertical structure of this area has average height of 7.2 m and M. urundeuva (8.3 m) is the main component of the canopy, followed by Anadenanthera colubrina (7.3 m), C. leprosum (5.8 m) and T. roseoalba (5.2 m) ( Figure 1 ). The total density of the area is 909.4 ind.ha -1 , with Shannon-Wiener diversity index (H') equal to 2.21 and Pielou's index of evenness (J') equal to 0.61. (LORENZI, 1992; CARVALHO, 2003; 
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In "Lapa Pintada" (LP), 22 species were sampled (Tables 1 and 3 ). In this area, the five species with greatest IV were M. urundeuva (21.9% of the sampled individuals), C. duarteanum (19.8%), C. leprosum (18.7%), A. colubrina (10.4%) and Lonchocarpus campestris (2.1%). This fragment was more diverse (H' = 2.37) and, when compared to MC, presents a more heterogeneous distribution of species (J' = 0.77). This area presented four exclusive species and among them only Deguelia costata has more than one individual. The canopy of LP area is mostly constituted by A. colubrina (9.7 m) and the understory by C. leprosum (6.7 m), P. gonoacantha (6.3 m) and T. roseoalba (6.0 m) (Figure 1 ). The average of the vertical structure is 7.9 m and the total density is 1496 ind.ha -1 .
In "Mata do Neco" (MN) 32 species were sampled, besides three unidentified individuals (Tables 1 and  4) , of which 20 (57.1%) were exclusive of this area. Among these exclusive species, nine were sampled only once. The five species with greatest IV were Leucochloron incuriale (23.6% of the sampled individuals), Goniorrhachis marginata (12.9%), M. The average of the vertical structure is higher than the other sampled areas (12.4 m) and the total density of individuals (578.7 ind.ha -1 ) is lower. The diversity (H' = 2.78) and evenness (J' = 0.78) of MN were higher than the other sampled areas.
In general, the studied areas presented low floristic similarity, being the major figure among MC and LP (0.33) and the minor for MC and MN (0.18) . The similarity between the LP and the MN was also considered low (0.24).
Structural aspects and floristic similarity...
DISCUSSION
The richness of species found in this work is similar to the observed by Gentry (1995) that has obtained an average of 64.9 species in 23 areas of Tropical Dry Forest (TDF). In a similar way, Nascimento et al. (2004) , Oliveira-Filho et al. (1998), and Salis et al. (2004) found a richness of 52, 60 and 79 species respectively with similar inclusion criteria. However, the richness observed in the areas sampled in this study was lower than the values found by Werneck et al. (2000) of 114 species in a study of a TDF in the Triângulo Mineiro region.
The dominance of Fabaceae is common in TDF (IVANAUSKAS and RODRIQUES, 2000; NASCIMENTO et al., 2004; SALIS et al., 2004; SANTOS et al., 2007; FELFILI et al., 2007; MADEIRA et al., 2009 ), Cerrado and Caatinga areas (QUEIROZ, 2005) . Then the great number of Fabaceae family individuals observed in the sampled fragments can be justified by the localization of studied area in a region of transition of these domains.
The average values of the vertical structure from the "Morro da Cotia" (MC) and "Lapa Pintada" (LP) are in accordance with the results obtained by Silva and Scariot (2004) in dry forests on limestone outcrop and with the average stipulated by Scolforo and Carvalho (2006) of 6.6 m for TDF areas. However, "Mata do Neco" (MN) presents a high average of vertical structure and high values of basal area, what differentiates it from the other areas. Its flat terrain associated to the inexistence of limestone outcrops promotes the existence of soils with better conditions for water storage like Latosols. Moreover, the growth of the roots is not physically limited by the rocks, what would facilitate the vegetation development. These aspects indicate the importance of edaphic factors in the determination of a TDF structure.
The ten species of greatest IV in MC fit into the ecological group of the pioneers, while MN has mostly secondary species (Table 1) . These results indicate that MC is an example of an earlier sucessional stage when compared to MN which represents a later stage. Exclusively in this area, typically pioneering species were found as Celtis iguanaea, which generally occurs in canopy gaps, and Guazuma ulmifolia, that has a high growth tax and is luminosity demanding (OLIVEIRA-FILHO et al., 1998) . According to Madeira et al. (2009) , while a substitution of pioneering species for intermediate and late species occurs, there is an increase in height in the tree community and a closing of the forest canopy.
The abundance of M. urundeuva is directly related to the degree of disturbance of the dry forest. This species occurs with higher density in areas where the anthropic activities are recent and with high intensity of disturbance. This fact was also observed by Silva and Scariot (2004) in a dry forest on limestone outcrop in the basin of the Paranã river, in the Goiás State. The pioneering characteristic of this species was also described by Oliveira-Filho et al. (1998) that point out its aspects of light dependence for establishment and growth.
The low floristic similarity among different TDF formations has been pointed out as a natural characteristic even when close fragments are compared (SCARIOT and SEVILHA, 2005) . This aspect can still be enhanced by topography and soil conditions, which are important factors that affect the distribution of the species in dry forest (OLIVEIRA-FILHO et al., 1998; SCARIOT and SEVILHA, 2005) . TDF patches located on flat areas and deep soils have species that establish themselves in a substrate that has the lowest microclimate variation, while those ones that occur on limestone outcrops present adaptations to the evident irregularity of the terrain where the microclimatic gradient is wider (BRINA, 1998; OLIVEIRA-FILHO et al., 1998) . Then the substrate seems to be responsible for a great number of the floristic and structural differences between the sampled fragments, since the precipitation is similar among the studied areas.
The similarity observed between MC and LP may be due to the recent disturbances that both suffered. Possibly this similarity is related to the intensity of the management practices adopted before the abandonment of the area, affecting strongly the natural regeneration process (MADEIRA et al., 2009) . In a similar way, the greatest total density and the lowest values of basal area registered in MC and LP are probably due to the similar regeneration time of these areas that would promote the increase in the density of colonizing and of lower height species (WERNECK et al., 2000) . Alternatively, the lower height of the individuals in these areas can be explained by the naturally difference existing between dry forests of flat areas and those ones that occur on limestone outcrops (SCARIOT and SEVILHA, 2005) . According to Salis et al. (2004) , this difference is related to the landscape and to the soil characteristics, which affect differently the draining, the water penetration and its storage in the soil. These The floristic diversity registered in the studied TDF patches demonstrates the importance of adopting efficient management practices for recovery and preservation of these areas. Each fragment supports a well differentiated local flora due to its particularities of landscape, soil and management history. In this way, the loss of a single fragment would cause negative impacts on the regional flora and, consequently, the loss of associated biodiversity. Moreover, this study supplies information for a better understanding of the factors that determine patterns of species distribution in TDF areas.
